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PREFACE 


This  report  is  prepared  under  guidance  contained  in  the 
Recommended  Guidelines  for  Safety  Inspection  of  Dams,  for 
Phase  I  investigations.  Copies  of  these  guidelines  may  be 
obtained  from  the  Office  of  Chief  of  Engineers,  Washington, 

D.  c.  20314.  The  purpose  of  a  Phase  I  investigation  is  to 
identify  expeditiously  those  dams  which  may  pose  hazards  to 
human  life  or  property.  The  assessment  of  the  general 
condition  of  the  dam  is  based  upon  available  data  and  visual 
inspections.  Detailed  investigation  and  analyses  involving 
topograhic  mapping,  subsurface  investigations,  testing,  and 
detailed  computational  evaluations  are  beyond  the  scope  of  a 
Phase  I  investigation;  however,  the  investigation  is  intended 
to  identify  any  need  for  such  studies. 

In  reviewing  this  report,  it  should  be  realized  that  the 
reported  condition  of  the  dam  is  based  on  observations  of 
field  conditions  at  the  time  of  inspection  along  with  data 
available  to  the  inspection  team. 

It  is  important  to  note  that  the  condition  of  a  dam  depends 
on  numerous  and  constantly  changing  internal  and  external 
conditions,  and  is  evolutionary  in  nature.  It  would  be 
incorrect  to  assume  that  the  present  condition  of  the  dam 
will  continue  to  represent  the  condition  of  the  dam  at  some 
point  in  the  future.  Only  through  frequent  inspections  can 
unsafe  conditions  be  detected  and  only  through  continued 
care  and  maintenance  can  these  conditions  be  prevented  or 
corrected . 

Phase  I  inspections  are  not  intended  to  provide  detailed 
hydrologic  and  hydraulic  analyses.  In  accordance  with  the 
established  guidelines,  the  spillway  design  flood  is  based 
on  the  estimated  "Probable  Maximum  Flood11  for  the  region 
(greatest  reasonably  possible  storm  runoff),  or  fractions 
thereof.  The  spillway  design  flood  provides  a  measure  of 
relative  spillway  capacity  and  serves  as  an  aid  in  deter¬ 
mining  the  need  for  more  detailed  hydrologic  and  hydraulic  - 
studies,  considering  the  size  of  the  dam,  its  general  con¬ 
dition,  and  the  downstream  damage  potential. 
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County  Located: 
Stream: 

Inspection  Date: 


Commonwealth  of  Pennsylvania, 
Department  of  Environmental 
Resources  (PennDER) 
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Inspection  Team:  GAI  Consultants,  Inc. 

570  Beatty  Road 

Monroeville,  Pennsylvania  15146 


Based  on  a  visual  inspection,  operational  history,  and 
available  engineering  data,  the  dam  is  considered  to  be  in 
good  condition. 


'"The  size  classification  of  the  facility  is  small  and  the 
hazard  classification  is  considered  to  be  high.  In  accor¬ 
dance  with  the  recommended  guidelines,  the  Spillway  Design 
Flood  (SDF)  for  this  facility  ranges  between  the  1/2  PMF 
(Probable  Maximum  Flood)  and  the  PMF.  Due  to  the  high 
potential  for  damage  to  downstream  structures  and  possibly 
loss  of  life,  the  SDF  is  considered  to  be  the  PMF.  Results 
of  the  hydrologic  and  hydraulic  analysis  indicate  the  facility 
will  pass  and/or  store  approximately  75  percent  of  the  PMF 
prior  to  embankment  overtopping.  As  a  result,  the  spillway 
is  deemed  inadequate,  but  not  seriously  inadequate.— 


It  is  recommended  that  the  owner  immediately: 
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a.  Retain  the  services  of  a  registered  professional 
engineer  experienced  in  the  design  and  construction  of  earth 
embankments  to  evaluate  the  seepage  reportedly  observed  on 
occasion  to  the  right  of,  and  near  the  outlet  conduit 
headwall. 
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b.  Assess  the  extent  of  corrosion  of  the  corrugated 
metal  pipe  outlet  conduit  and  implement  measures  to  repair 
the  condition,  if  necessary. 

c.  Continue  to  observe  the  seepage  emanating  about 

150  feet  downstream  of  the  embankment  toe  in  future  inspections 
and  specifically  note  any  changes  in  turbidity  or  flow  rate. 

d.  Develop  a  formal  operation  and  maintenance  manual 
to  ensure  the  continued  proper  care  of  the  facility.  In¬ 
cluded  in  the  manual  should  be  a  formal  emergency  warning 
system  with  provisions  for  around-the-clock  surveillance  of 
the  facility  during  periods  of  unusually  heavy  precipita¬ 
tion.  It  is  noted  that  some  provisions  for  warning  down¬ 
stream  inhabitants  in  the  event  of  an  embankment  emergency 
have  already  been  developed.  The  plan  should  be  formally 
submitted  to  the  PennDER,  Division  of  Dam  Safety,  for 
approval  or  revision. 


GAI  Consultants,  Inc.  Approved  by: 


Date  \  %  Eka  \°»^Q _  Date  70.  AW  •<  /ff  t 

DLB: BMM/sam 
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PHASE  I  INSPECTION  REPORT 
NATIONAL  DAM  INSPECTION  PROGRAM 
POE  DAM 

NDI#  PA-00471,  PENNDER#  14-105 
SECTION  1 

GENERAL  INFORMATION 


1.0  Authority . 

The  Dam  Inspection  Act,  Public  Law  92-367,  authorized 
the  Secretary  of  the  Army,  through  the  Corps  of  Engineers, 
to  initiate  a  program  of  inspection  of  dams  throughout  the 
United  States. 


1. 1  Purpose . 

The  purpose  is  to  determine  if  the  dam  constitutes  a 
hazard  to  human  life  or  property. 


1. 2  Description  of  Project. 

a.  Dam  and  Appurtenances.  Poe  Dam  is  a  33-foot  high 
earth  embankment  approximately  705  feet  long,  including 
spillway.  The  facility  is  served  by  an  uncontrolled,  masonry, 
chute  channel  spillway  with  a  concrete,  ogee-like  weir 
located  at  the  left  abutment.  The  length  of  the  spillway 
crest  is  60  feet.  Drawdown  control  is  provided  by  a  30-inch 
diameter,  concrete  encased,  corrugated  metal  pipe  (CMP)  which 
is  valved  at  the  inlet  within  a  control  tower  located  on  the 
upstream  embankment  slope. 

b.  Location.  Poe  Dam  is  located  in  Poe  Valley  State 
Park  on  Big  Poe  Creek  in  Penn  Township,  Centre  County, 
Pennsylvania.  The  facility  is  situtated  approximately  5 
miles  south  of  Coburn,  Pennsylvania,  and  about  10  miles 
northeast  of  U.  S.  Route  322  near  Potter's  Mills,  Pennsyl¬ 
vania.  The  dam,  reservoir,  and  watershed  are  contained 
within  the  Coburn  and  Spring  Mills,  Pennsylvania,  7.5  minute 
U.S.G.S.  topographic  quadrangles  (see  Figures  1  and  2, 

Appendix  E) .  The  coordinates  of  the  dam  are  N40°  49.4'  and 
W77°  28.1'. 

c.  Size  Classification.  Small  (33  feet  high,  740 
acre-feet  storage  capacity  at  top  of  dam) . 
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d.  Hazard  Classification.  High  (see  Section  3.1.e). 

e.  Ownership.  Commonwealth  of  Pennsylvania 

Department  of  Environmental  Resources 
Harrisburg,  Pennsylvania 

f.  Purpose.  Recreation. 

g.  Historical  Data.  Poe  Dam  was  constructed  between 
1935  and  1938  by  the  Civilian  Conservation  Corps  under  the 
supervision  of  the  Pennsylvania  State  Forest  Service. 

Little  formal  data  are  available  that  pertains  to  the  origi¬ 
nal  design  of  the  facility.  However,  considerable  corres¬ 
pondence  related  to  construction  estimates  and  several 
construction  photographs  imply  that  the  facility  was  designed 
and  constructed  in  accordance  with  generally  accepted  modern 
practice. 

The  facility  has  been  inspected  on  a  regular  basis 
since  its  completion  and  has  reportedly  functioned  adequately 
over  the  years.  Deficiencies  which  have  been  consistently 
noted  include  displaced  riprap  and  walking  paths  worn  along 
the  downstream  embankment  face.  Available  corrspondence 
indicates  these  minor  deficiencies  were  usually  corrected  at 
the  conclusion  of  the  summer  recreation  season. 

Seepage  below  the  dam,  between  the  spillway  and  blow- 
off,  has  been  noted  yearly  since  1968.  The  problem  was 
thoroughly  investigated  by  the  state  in  the  fall  of  1969, 
the  results  of  which  were  reported  in  correspondence  con¬ 
tained  in  PennDER  files  dated  October  27,  1969.  The  study 
measured  the  total  rate  of  seepage  under  normal  conditions 
at  about  12 . 5  gallons  per  minute  (gpm) .  It  was  concluded 
that  at  least  90  percent  of  the  seepage  or  about  11  gpm  ori¬ 
ginated  in  the  area  between  the  spillway  weir  and  discharge 
end  of  the  spillway.  The  remaining  seepage  likely  ori¬ 
ginates  along  the  spillway  approach  channel.  Flow  through 
the  earth  portion  of  the  embankment  was  considered  minimal. 

In  order  to  eliminate  marshiness  in  the  area  downstream, 

gravel  underdrains  were  subsequently  installed. 

« 

The  largest  storm  of  record  at  the  facility  occurred  in 
June  1972  when  it  was  reported  that  approximately  4  feet  of 
water  flowed  over  the  spillway  weir.  No  appreciable  flood 
damage  was  sustained;  however,  the  Park  Superintendent 
reported  that  during  the  storm  a  flow  of  water  was  observed 
"shooting  out"  of  the  ground  surface  just  to  the  right  of 
the  outlet  structure.  No  flow  or  wet  area  was  in  evidence 
during  the  annual  inspection  the  following  year.  Discussions 
with  the  present  Park  Foreman  indicate  that  flow  in  this 
area  has  been  observed  several  times  since  1972  and  seems  to 
occur  during  storms  that  produce  heavy  runoff  from  the 
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adjacent  left  hutment  hillside.  This  reported  flow  has  not 
necessarily  been  associated  with  high  pools. 

1.3  Pertinent  Data. 

a.  Drainage  Area  ( square  miles ) .  4.9 

b.  Discharge  at  Dam  Site. 

Discharge  Capacity  of  the  Outlet  Conduit  -  Discharge 
curves  are  not  available. 


Discharge  Capacity  of  Spillway  at  Maximum  Pool  s 
4490  cfs  (see  Appendix  D,  Sheet  12). 


c.  Elevation  {feet  above  mean  sea  level).  The  following 
elevations  were  obtained  through  field  measurements  based  on 
the  elevation  of  normal  pool  at  1285  feet  as  estimated  from 
U.S.G.S.  7.5  minute  topographic  quadrangle,  Coburn,  Pennsylvania 
(no  formal  drawings  are  available). 


Top  of  Dam 
Maximum  Design  Pool 
Maximum  Pool  of  Record 
Normal  Pool 
Spillway  Crest 
Upstream  Inlet  Invert 
Downstream  Outlet  Invert 
Streambed  at  Dam  Centerline 
Maximum  Tail water 


1293.8 

Not  known 

1289  (June  1972) 

1285 

1285 

Not  known 
1260.4 
Not  known 
Not  known 


d.  Reservoir  Length  (feet). 

Top  of  Dam  2800 

Normal  Pool  2050 


e.  Storage  ( acre- fee t ) . 

Top  of  Dam 
Normal  Pool 
Design  Surcharge 

f .  Reservoir  Surface  (acres). 

Top  of  Dam 
Normal  Pool 
Maximum  Design  Pool 


740 

460 

Not  known 


41 

23 

Not  known 


g.  Dam. 
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Type 

Zoned  earth. 

Length 

705  feet  (including 
spillway) . 

Height 

33  feet  (field 
measured;  crest  to 
downstream  outlet 
invert ) . 

Top  Width 

15  feet. 

Upstream  Slope 

2 . 5H: IV 

Downstream  Slope 

1 . 75H: IV 

Zoning 

Available  corres¬ 
pondence  indicates 
embankment  was  con¬ 
structed  with  an 
impervious  core  com¬ 
prised  of  "at  least 
40  percent  clay"  and 
a  downstream  rock 
toe.  No  additional 
data  is  available. 

Impervious  Core 

See  "Zoning"  above. 

Cutoff 

Not  known. 

Grout  Curtain 

Not  known. 

Diversion  Canal  and 
Requlatinq  Tunnels. 

None. 

Spillway. 

Type 

Uncontrolled  masonry 
chute  channel  with  a 
concrete  ogee- like 
crest. 

Crest  Elevation 

1285  feet. 

Crest  Length 

60  feet. 

Outlet  Conduit. 


Type 


30-inch  diameter 
C.M.P.  encased  in 
concrete . 


Length 


160  feet  (estimate). 


Closure  and 
Facilities 


Access 


Regulating  Control  is  provided 

via  30-inch  diameter 
gate  valve  on  the 
upstream  end  of  the 
conduit.  Operation 
is  from  atop  the 
control  tower. 

Control  tower  is 
accessible  from  the 
embankment  crest  via 
wooden  footbridge. 


SECTION  2 
ENGINEERING  DATA 


2.1  Design. 

a.  Design  Data  Availability  and  Sources.  No  design 
data,  calculations,  or  design  reports  are  available.  Limited 
data  pertaining  to  the  design  features  of  Poe  Dam  are  contained 
within  PennDER  files  in  the  form  of  construction  cost  estimates, 
state  inspection  reports,  dated  photographs,  and  miscellaneous 
correspondence.  No  design  or  construction  drawings  are 
available . 


b.  Design  Features. 

1.  Embankment .  Based  on  information  contained 
in  PennDER  files,  general  statements  can  be  made  regarding 
the  embankment  design.  References  (as  late  as  1968)  are 
made  to  a  set  of  three  original  design  drawings  from  1936 
which  are  presently  unavailable.  Correspondence  referencing 
these  drawings  indicate  the  dam  to  have  been  conventionally 
designed  with  an  impervious  clay  core  and  a  downstream  rock 
toe.  Construction  photographs  show  the  embankment  being 
placed  in  layers  and  compacted  with  a  sheepsfoot  roller. 

The  upstream  slope  is  covered  to  the  embankment  crest  with 
durable,  hand-placed,  sandstone  while  the  downstream  slope 
is  covered  with  grass.  The  embankment  crest  is  protected 
with  a  layer  of  crushed  stone.  No  formal  data  are  available 
pertaining  to  the  design  of  the  embankment  foundation,  but, 
general  correspondence  indicates  that  permeable  soils  were 
removed  (presumably  below  the  clay  core). 

2 .  Appurtenant  Structures. 

a)  Spillway.  The  spillway  is  a  rectangular 
channel  constructed  of  rough  sandstone  masonry  with  an 
uncontrolled,  concrete,  ogee-like  crest.  The  channel  is 
approximately  132  feet  long  from  the  weir  to  its  discharge 
end.  The  approach  area  extends  36  feet  upstream  of  the 
weir.  Available  construction  photographs  show  the  right 
wingwall  is  keyed  into  the  embankment  and  correspondence  in¬ 
dicates  the  spillway  structure  is  founded  on  rock. 

b)  Outlet  Conduit.  The  outlet  conduit 
consists  of  a  30-inch  diameter  corrugated  metal  pipe  encased 
in  concrete  controlled  by  a  30-inch  diameter  gate  valve. 
Construction  photographs  verify  the  use  of  concrete  in  the 
outlet.  The  valve  is  housed  at  the  base  of  a  masonry  tower 
located  on  the  upstream  embankment  slope  and  is  operated 
from  atop  the  tower  deck.  The  conduit  discharges  at  the 


downstream  embankment  toe  where  it  empties  into  a  30-foot 
long,  trapezoidal-shaped,  masonry-lined  channel. 


c.  Specific  Design  Data  and  Criteria. 

1.  Hydrology  and  Hydraulics.  No  design  data  or 
information  relative  to  design  procedures  are  available.  A 
memorandum  dated  July  17,  1935,  which  presented  a  review  of 
the  original  design  drawings,  recommended  that  the  spillway 
be  re-designed  to  accommodate  a  flow  of  4,000  cfs  while 
providing  2  feet  of  freeboard. 

2.  Embankment .  None  available. 

3.  Appurtenant  Structures.  None  available. 


2. 2  Construction  Records. 

Available  construction  records  are  limited  to  18  photo¬ 
graphs  and  various  memoranda  dated  1935  through  1938  contained 
in  PennDER  files.  A  1935  memorandum  emphasized  the  importance 
of  moisture  control  and  proper  compaction  of  the  embankment 
materials. 

2.3  Operational  Records. 

No  records  of  the  day-to-day  operation  of  the  facility 
are  maintained. 


2.4  Other  Investigations. 

The  facility  has  been  inspected  on  a  regular  basis 
since  its  completion  in  1938.  Reports  resulting  from  these 
inspections  are  contained  in  PennDER  files. 

In  the  fall  of  1969,  the  origin  of  seepage  beyond  the 
downstream  embankment  toe  was  investigated  by  the  Pennsyl¬ 
vania  Department  of  Forests  and  Waters,  Division  of  Flood 
Control.  Results  of  the  investigation  are  summarized  in  a 
letter  report  entitled,  "Investigation  of  Seepage  at  Poe 
Valley  State  Park  Dam,"  dated  October  27,  1969.  This  report 
is  also  contained  in  PennDER  files. 


2. 5  Evaluation. 

The  information  available  is  considered  adequate  to 
make  a  reasonable  Phase  I  assessment  of  the  facility. 
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SECTION  3 
VISUAL  INSPECTION 


3.1  Observations. 

a.  General.  The  general  appearance  of  the  facility 
suggests  the  dam  and  its  appurtenances  are  in  good  condi¬ 
tion. 


b.  Embankment ♦  The  visual  inspection  indicates  the 
embankment  to  be  well  maintained  and  in  excellent  condition. 

No  evidence  of  sloughing,  erosion,  animal  burrows,  excess 
settlements,  seepage  through  the  embankment  face,  or  signs 
of  maintenance  neglect  were  observed  (see  Photographs  1  and 
2) .  An  area  of  seepage  was  observed  approximately  150  feet 
beyond  the  downstream  embankment  toe  and  about  150  feet  to 
the  right  of  the  spillway  (see  Photograph  8).  This  seep 
roughly  corresponds  to  similar  seeps  referenced  in  state 
inspection  reports  dating  back  to  1968.  The  rate  of  seepage 
observed  by  the  inspection  team  was  estimated  at  approximately 
1  cfs. 

c.  Appurtenant  Structures . 

1.  Spillway.  The  spillway  is  considered  to  be 
in  excellent  condition.  No  evidence  of  exterior  deter¬ 
ioration  was  observed  (see  Photograph  3) . 

2.  Outlet  Conduit.  The  outlet  conduit  is  currently 
in  fair  condition.  Extensive  corrosion  was  observed  at  its 
outlet  end;  however,  the  pipe  is  reportedly  encased  in 
concrete.  The  gate  valve  was  operated  in  the  presence  of 

the  inspection  team  and  appears  to  be  in  good  condition  as 
does  the  masonry  control  tower  (see  Photographs  5  and  6) . 

Some  minor  cracking  was  observed  in  the  masonry  headwall  at 
the  discharge  end  of  the  outlet  conduit  (see  Photograph  7) . 

d.  Reservoir  Area.  The  general  area  surrounding  the 
reservoir  is  characterized  by  steep  slopes  that  are  heavily 
forested.  No  signs  of  slope  distress  were  observed. 

e.  Downstream  Channel.  The  channel  downstream  of  Poe 
Dam  is  contained  within  a  narrow,  heavily  forested  valley 
with  steep  confining  slopes.  The  valley  contains  several 
hunting  cabins  and  a  gun  club  lodge  within  the  approximate 
3-mile  reach  between  the  embankment  and  Penns  Creek.  At  the 
confluence  of  Big  Poe  Creek  and  Penns  Creek  there  is  a 
camping  and  recreational  area  known  as  Poe  Paddy.  The 
population  of  the  valley  varies  considerably  with  the  season; 
however,  it  is  possible  that  many  persons  could  be  affected 
by  an  unexpected  embankment  breach.  Thus,  the  hazard  classi¬ 
fication  of  the  facility  is  considered  to  be  high. 
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3.2  Evaluation. 

The  overall  appearance  of  the  facility  suggests  it  to 
be  in  good  condition.  For  the  most  part,  the  facility  is 
well  maintained.  Deficiencies  noted  by  the  inspection  team 
included  a  corroded  outlet  pipe  and  cracked  outlet  masonry 
headwall.  Both  conditions  require  corrective  action.  In 
addition,  seepage  was  observed  downstream  of  the  embankment. 
The  condition  is  considered  minor  at  this  time;  however,  it 
should  be  observed  and  noted  in  future  inspections. 
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SECTION  4 

OPERATIONAL  PROCEDURES 


Normal  Operating  Procedure. 


Poe  Dam  is  essentially  a  self-regulating  facility. 

Excess  inflow  is  automatically  discharged  through  the  uncon¬ 
trolled  spillway.  The  outlet  conduit  is  operated  by  park 
personnel  annually  or  as-needed.  No  formal  operating  manuals 
are  associated  with  the  facility. 


4.2  Maintenance  of  Dam. 

The  facility  is  well  maintained,  but,  on  an  unscheduled 
basis.  Most  major  maintenance  is  performed  either  just 
prior  to  or  immediately  after  the  summer  park  season.  No 
formal  maintenance  manual  is  available. 


4.3  Maintenance  of  Operating  Facilities. 
See  Section  4.2  above. 


4.4  Warning  System. 

Park  Superintendent  G.  F.  Resides  has  developed  a  brief 
written  plan  of  action  for  use  in  the  case  of  a  flood  emergency. 
The  plan  provides  for  an  on-duty  park  employee  to  visually 
assess  the  extent  of  danger  potential  at  the  dam  during  a 
flood  emergency.  It  is  then  his  responsibility  to  warn  all 
those  persons  camping  between  the  dam  and  Poe  Paddy  located 
about  3  miles  downstream.  The  plan  specifies  the  warning 
alarm  be  by  vehicle  horn  and  voice  instruction. 


4. 5  Evaluation. 

The  facility  has  a  history  of  adequate  maintenance  and 
operation.  Formal  manuals  of  operation  and  maintenance  are, 
nevertheless,  recommended  to  ensure  the  continued  proper 
care  and  operation  of  the  facility.  Some  provisions  for 
warning  downstream  inhabitants  in  the  case  of  a  flood  emer¬ 
gency  have  been  developed.  The  plan  should  be  formally 
submitted  to  the  PennDER,  Division  of  Dam  Safety,  for  approval 
or  revision. 
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SECTION  5 

HYDROLOGIC/HYDRAULIC  EVALUATION 


5.1  Design  Data. 

No  design  data,  calculations,  or  design  reports  are 
available  for  the  facility.  A  memorandum  in  PennDER  files 
dated  July  17,  1935,  states  that  the  spillway  should  be 
designed  to  pass  4000  cfs  with  a  2-foot  freeboard. 


5. 2  Experience  Data. 

Information  contained  in  PennDER  files  indicate  the 
largest  flood  of  record  at  Poe  Dam  to  have  occurred  in  June 
1972.  At  that  time,  flow  over  the  spillway  weir  was  esti¬ 
mated  at  approximately  four  feet  (the  spillway  provides  8.8 
feet  of  freeboard  at  the  weir) .  The  facility  reportedly 
functioned  adequately  during  the  event  and  no  significant 
damage  was  sustained. 


5.3  Visual  Observations. 


On  the  date  of  inspection,  no  conditions  were  observed 
that  would  indicate  the  spillway  could  not  function  satis¬ 
factorily  during  a  flood  event,  within  the  limits  of  its 
design. 


5. 4  Method  of  Analysis. 

The  facility  has  been  analyzed  in  accordance  with  the 
procedures  and  guidelines  established  by  the  U.  S.  Army, 
Corps  of  Engineers,  Baltimore  District,  for  Phase  I  hydro- 
logic  and  hydraulic  evaluations.  The  analysis  has  been 
performed  utilizing  a  modified  version  of  the  HEC-1  program 
developed  by  the  U.  S.  Army,  Corps  of  Engineers,  Hydrologic 
Engineering  Center,  Davis,  California.  Analytical  capabil¬ 
ities  of  the  program  are  briefly  outlined  in  the  preface 
contained  in  Appendix  D. 


5. 5  Summary  of  Analysis. 

a.  Spillway  Design  Flood  (SDF) .  In  accordance  with 
the  procedures  and  guidelines  contained  in  the  National 
Guidelines  for  Safety  Inspection  of  Dams  for  Phase  I  Inves¬ 
tigations,  the  Spillway  Design  Flood  (SDF)  for  Poe  Dam 
ranges  between  the  1/2  PMF  (Probable  Maximum  Flood)  and  the 
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PMF.  This  classification  is  based  on  the  relative  size  of 
the  dam  (small),  and  the  potential  hazard  of  dam  failure  to 
downstream  developments  (high) .  Due  to  the  high  potential 
for  damage  to  downstream  structures  and  possibly  loss  of 
life,  the  SDF  for  this  facility  is  considered  to  be  the  PMF. 

b.  Results  of  Analysis.  Poe  Dam  was  evaluated  under 
near  normal  operating  conditions.  That  is,  the  reservoir 
was  initially  at  its  normal  pool  or  spillway  elevation  of 
1285  feet  (MSL) ,  with  the  spillway  weir  discharging  freely. 
The  outlet  conduit  was  assumed  to  be  non- functional  for  the 
purpose  of  analysis,  since  the  flow  capacity  of  the  conduit 
is  not  such  that  it  would  significantly  increase  the  total 
discharge  capabilities  of  the  facility.  The  spillway  is  a 
rectangular  masonry  channel  with  discharges  controlled  by  a 
concrete  ogee-like  weir.  All  pertinent  engineering  calcula¬ 
tions  relative  to  the  evaluation  of  this  facility  are  pro¬ 
vided  in  Appendix  D. 

Overtopping  analysis  (using  the  Modified  HEC-1  Computer 
Program)  indicated  that  the  discharge/storage  capacity  of 
Poe  Dam  can  accommodate  only  about  75  percent  of  the  PMF 
(SDF)  prior  to  embankment  overtopping.  The  peak  PMF  inflow 
of  approximately  6283  cfs  was  essentially  not  attenuated  by 
the  discharge/storage  capabilities  of  the  dam,  as  the  result¬ 
ing  PMF  peak  outflow  was  about  6272  cfs  (see  Appendix  D, 
Summary  Input/Output  Sheets,  Sheets  B  and  C).  Under  the 
PMF,  the  embankment  would  be  overtopped  for  approximately 
5.8  hours  with  a  maximum  depth  of  inundation  equal  to  about 
1.2  feet  above  the  low  top  of  dam  at  elevation  1293.8  feet 
(Summary  Input/Output  Sheets,  Sheet  C) . 


5. 6  Spillway  Adequacy 

Although  Poe  Dam  cannot  accommodate  its  SDF  (the  PMF), 
the  possible  downstream  consequences  of  embankment  failure 
due  to  overtopping  were  not  evaluated.  Since  the  facility 
can  safely  pass  a  flood  of  at  least  1/2  PMF  magnitude, 
breaching  analysis  was  not  performed,  in  accordance  with 
Corps  directive  ETL-1110-2-234 .  Thus,  as  Poe  Dam  cannot 
accomodate  a  PMF-size  flood,  its  spillway  is  considered  to 
be  inadequate,  but  not  seriously  inadequate. 
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SECTION  6 

EVALUATION  OP  STRUCTURAL  INTEGRITY 


6.1  Visual  Observations. 

a.  Embankment .  Based  on  visual  observations,  the 
embankment  is  in  excellent  condition.  Seepage  observed 
beyond  the  downstream  embankment  toe  is  considered  minor  at 
this  time.  Nevertheless,  the  condition  should  be  specifically 
addressed  in  future  inspections. 

b.  Appurtenant  Structures. 

1.  Spillway.  The  spillway  is  considered  to  be 
in  excellent  condition. 

2.  Outlet  Conduit.  The  condition  of  the  outlet 
conduit  is  considered  fair  due  to  the  cracking  observed 
along  the  masonry  headwall  and  the  corrosion  at  the  discharge 
end  of  the  conduit.  The  extent  of  corrosion  and  its  effect 
on  the  integrity  of  the  outlet  conduit  should  be  assessed 
and  remedial  measures  taken  if  necessary. 


6.2  Design  and  Construction  Techniques. 

No  design  data  are  available  for  review.  Available 
correspondence  and  photographs  indicate  the  owner's  awareness 
and  concern  for  adequate  construction  materials  and  techni¬ 
ques. 


6. 3  Past  Performance. 

No  formal  records  of  past  performance  are  available; 
however,  information  contained  in  PennDER  files  generally 
reports  good  overall  performance  of  the  facility. 

The  greatest  flood  of  record  occurred  in  June  1972.  At 
that  time,  the  facility  functioned  adequately  and  sustained 
no  significant  damage.  During  this  storm,  however,  flow 
under  excess  hydrostatic  pressure  was  reportedly  observed 
to  the  right  of,  and  near  the  exit  of  the  outlet  conduit. 
Park  personnel  also  stated  that  flow  in  this  area  has  been 
observed  subsequently  on  several  occasions.  As  available 
correspondence  does  not  sufficiently  address  the  observed 
condition,  it  is  recommended  that  this  condition  be  further 
evaluated. 
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6.4  Seismic  Stability. 


The  dam  is  located  in  Seismic  Zone  Mo.  1  and  is  subject 
to  minor  earthquake  induced  dynamic  forces.  As  the  facility 
appears  well  constructed  and  sufficiently  stable,  it  is 
believed  that  it  can  withstand  the  expected  dynamic  forces; 
however,  no  calculations  and/or  investigations  were  per¬ 
formed  to  confirm  this  opinion. 


SECTION  7 

ASSESSMENT  AND  RECOMMENDATIONS  FOR  REMEDIAL  MEASURES 


7. 1  Dam  Assessment. 

a.  Safety.  The  visual  inspection  suggests  that  the 
facility  is  in  good  condition. 

The  size  classification  of  the  facility  is  small  and 
the  hazard  classification  is  considered  to  be  high.  In 
accordance  with  the  recommended  guidelines,  the  Spillway 
Design  Flood  (SDF)  ranges  between  the  1/2  PMF  (Probable 
Maximum  Flood)  and  the  PMF.  Due  to  the  high  potential  for 
damage  to  downstream  structures  and  possibly  loss  of  life, 
the  SDF  is  considered  to  be  the  PMF.  Results  of  the  hydrologic 
and  hydraulic  analysis  indicate  the  facility  will  pass 
and/or  store  approximately  75  percent  of  the  PMF  prior  to 
embankment  overtopping.  As  a  result,  the  spillway  is  deemed 
inadequate,  but  not  seriously  inadequate. 

Deficiencies  noted  by  the  inspection  team  included  a 
small  area  of  seepage  located  about  150  feet  downstream  of 
the  embankment  toe  and  150  feet  to  the  right  of  the  spill¬ 
way,  a  corroded  outlet  conduit  and  minor  cracking  of  the 
masonry  headwall  at  the  discharge  end  of  the  conduit. 

Available  correspondence  also  indicates  that  flow  under 
excess  hydrostatic  pressure  has  been  observed,  at  times,  to 
the  right  of  the  outlet  conduit  exit. 

b.  Adequacy  of  Information.  The  available  data  is 
considered  sufficient  to  make  a  reasonable  Phase  I  assess¬ 
ment  of  the  facility. 

c.  Urgency.  The  recommendations  listed  below  should 
be  implemented  as  soon  as  possible. 

d.  Necessity  for  Additional  Investigations.  It  is 
recommended  that  the  owner  investigate  and/or  evaluate  the 
reported  flows  occasionally  observed  to  the  right  of,  and 
near  the  outlet  conduit  headwall. 


7. 2  Recommendations/Remedial  Measures . 

It  is  recommended  that  the  owner  immediately: 

a.  Retain  the  services  of  a  registered  professinal 
engineer  experienced  in  the  design  and  construction  of  earth 
embankments  to  evaluate  the  seepage  reportedly  observed  on 
occasion  to  the  right  of,  and  near  the  outlet  conduit  head- 


b.  Assess  the  extent  of  corrosion  of  the  corrugated 
metal  pipe  outlet  conduit  and  implement  measures  to  repair 
the  condition,  if  necessary. 

c.  Continue  to  observe  the  seepage  emanating  about 
150  feet  downstream  of  the  embankment  toe  in  future  inspec¬ 
tions  and  specifically  note  any  changes  in  turbidity  or  flow 
rate. 


d.  Develop  a  formal  operation  and  maintenance  manual 
to  ensure  the  continued  proper  care  of  the  facility.  In¬ 
cluded  in  the  manual  should  be  a  formal  emergency  warning 
system  with  provisions  for  around-the-clock  surveillance  of 
the  facility  during  periods  of  unusually  heavy  precipitation. 
It  is  noted  that  some  provisions  for  warning  downstream 
inhabitants  in  the  event  of  an  embankment  emergency  have 
already  been  developed.  The  plan  should  be  formally  submitted 
to  the  PennDER,  Division  of  Dam  Safety,  for  approval  or 
revision. 
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RESERVOIR  AREA  AND  DOWNSTREAM  CHANNEL 
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APPENDIX  B 

ENGINEERING  DATA  CHECKLIST 


CHECK  LIST 
ENGINEERING  DATA 
PHASE  I 
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CHECK  LIST 
ENGINEERING  DATA 
PHASE I 


Reservoir  drawndown  in  1979  between  September  and  November  to  recover  beach 
sand  and  repoint  control  tower  masonry. 


GAI  CONSULTANTS,  INC. 


CHECK  LIST 

HYDROLOGIC  AND  HYDRAULIC 
ENGINEERING  DATA 


NDIID#  00471 
PENNDER  ID  #  14-105 


SIZE  OF  DRAINAGE  AREA:  4.9  square  miles _ 

ELEVATION  TOP  NORMAL  POOL:  1285  .  STORAGE  CAPACITY:  460  acre-feet 

ELEVATION  TOP  FLOOD  CONTROL  POOL:  ~  STORAGE  CAPACITY: _ 1 

ELEVATION  MAXIMUM  DESIGN  POOL:  ~  STORAGE  CAPACITY: _ ~ 

ELEVATION  TOP  DAM:  1293.8  STORAGE  CAPACITY:  740  acre-feet _ 


SPILLWAY  DATA 

CREST  ELEVATION:  1285  feet. _ 

TYPE:  _ Lfncantrnlled,  masonry  .chute  wi  th  agee-li  k,n,  r.r.e-.^t 

C REST  LENGTH: _ 60  feet- _ 

CHANNEL  LENGTH:  132  feet. _ 

SPILLOVER  LOCATION;  Left  abutment. _ 

NUMBER  AND  TYPE  OF  GATES:  None _ 


OUTLET  WORKS 

TYPE:  30-inch  diameter  C.M.P. ,  encased  in  concrete. _ 

LOCATION'  approximate  center  of  embankment. 

ENTRANCE  INVERTS: .  Not  known. _ 

EXIT  INVERTS:  1260.4  feet  (field  measured). _ 

EMERGENCY  DRAWDOWN  FACILITIES:  30-inch  diameter  gate  valve  near  inlet 

end  of  outlet  conduit. 

HYDROMETEOROLOGICAL  GAGES 

TYPE'  None . 


LOCATION: 


RECORDS:  _ r _ 

MAXIMUM  NON-DAMAGING  DISCHARGE: 


=  1340  cfs  (June  1972 
over  spillway  weir) . 


-  4  feet 
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APPENDIX  C 
PHOTOGRAPHS 


POE  DAM 

PHOTOGRAPH  KEY  MAP 


PHOTOGRAPH  1  View  of  the  embankment  as  seen  from  the  crest  at  the  right  abutment 


PHOTOGRAPH  4  View  of  the  channel  immediately  below  the  spillway  as  seen  from 
the  left  abutment. 
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APPENDIX  D 

HYDROLOGY  AND  HYDRAULICS  ANALYSES 


PREFACE 


The  modified  HEC-1  program  is  capable  of  performing  two 
basic  types  of  hydrologic  analyses:  1)  the  evaluation  of 
the  overtopping  potential  of  the  dam;  and  2)  the  estimation 
of  the  downstream  hydrologic-hydraulic  consequences  result¬ 
ing  from  assumed  structural  failures  of  the  dam.  Briefly, 
the  computational  procedures  typically  used  in  the  dam  over¬ 
topping  analysis  are  as  follows: 

a.  Development  of  an  inflow  hydrograph(s)  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph ( s )  through  the 
reservoir  to  determine  if  the  event(s)  analyzed  would  over¬ 
top  the  dam. 

c.  Routing  of  the  outflow  hydrograph ( s )  from  the 
reservoir  to  desired  downstream  locations.  The  results 
provide  the  peak  discharge(s) ,  time(s)  of  the  peak  dis¬ 
charge^),  and  the  maximum  stage(s)  of  each  routed  hydro¬ 
graph  at  the  downstream  end  of  each  reach. 

The  evaluation  of  the  hydrologic-hydraulic  consequences 
resulting  from  an  assumed  structural  failure  (breach)  of  the 
dam  is  typically  performed  as  shown  below. 

a.  Development  of  an  inflow  hydrograph(s )  to  the 
reservoir. 


b.  Routing  of  the  inflow  hydrograph(s)  through  the 
reservoir. 


c.  Development  of  a  failure  hydrograph(s )  based  on 
specified  breach  criteria  and  normal  reservoir  outflow. 

d.  Routing  of  the  failure  hydrograph(s)  to  desired 
downstream  locations.  The  results  provide  estimates  of  the 
peak  discharge (s ) ,  time(s)  to  peak  and  maximum  water  surface 
elevations  of  failure  hydrographs  for  each  location. 
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APPENDIX  F 
GEOLOGY 


Geology 


Poe  Dam  is  located  in  the  Appalachian  Mountain  Section 
of  the  Valley  and  Ridge  physiographic  province  of  central 
Pennsylvania.  This  region  is  characterized  by  a  series  of 
northeast- southwest  trending  parallel  mountains  and  inter- 
montane  valleys.  Intense  lateral  compression  from  the 
southeast  produced  a  series  of  high  amplitude  anticlines  and 
synclines  in  the  formerly  flat  lying  strata.  Folding  of  the 
rock  strata  was  followed  by  uplift.  Subsequent  erosion  cut 
valleys  in  the  soft  nonresistant  beds  and  left  the  hard 
resistant  strata  as  high  mountain  ridges. 

Poe  Dam  and  reservoir  is  located  in  Big  Poe  Valley 
which  is  flanked  on  the  northwest  by  Big  Poe  Mountain  and  on 
the  southeast  by  Little  Poe  Mountain.  Structurally,  the 
axis  of  a  small  anticline  passes  along  the  length  of  the 
v-illey.  The  valley,  therefore,  is  a  breached  anticlinal 
valley  trending  northeast-southwest  with  flanking  strata 
dipping  away  from  the  valley  centerline,  i.e.  to  the  north¬ 
west  on  the  north  flank  and  to  the  southeast  on  the  south 
flank.  The  axial  trace  of  the  anticlinal  structure  appears 
to  pass  beneath  the  reservoir  and  dam. 

Bedrock  underlying  the  embankment  consists  of  "hard 
black  shale"  which  most  likely  represents  the  lower  portion 
of  the  Reedsville  Formation  of  Ordovician  age.  The  bedding 
of  the  shale  in  the  cut  below  the  spillway  was  observed  to 
strike  N  70°  E  and  dip  approximately  44°  NW.  Bedding  and 
cleavage  planes  are  generally  closely  spaced;  however, 
several  joints  of  various  attitudes  were  observed  to  be 
open. 


^ray,  C. ,  et  al.,  "Pennsylvania  Geologic  Map,"  Pennsylvania 
Geological  Survey,  Fourth  Series,  1960. 
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